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SUBJECT:  Mononame  27  Dam  Phase  I  Inspection  Report 


This  report  presents  the  results  of  field  inspection  and  evaluation 
of  the  Mononame  27  Dam: 

It  was  prepared  under  the  National  Program  of  Inspection  of  Non- 
Federal  Dams. 

This  dam  has  been  classified  as  unsafe,  non-emergency  by  the  St. 
Louis  District  as  a  result  of  the  application  of  the  following 
criteria: 

•\ 

l\)  Spillway  will  not  pass  50  percent  of  the  Probable 
[  Maximum  Flood. 

21  Overtopping  could  result  in  dam  failure. 

Si  Dam  failure  significantly  increases  the  hazard  to 
loss  of  life  downstream. 
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Name  of  Dam 
State  Located 
County  Located 
Stream 
Date  of 
Inspection 


Mononame  27  Dam 

Missouri 

Holt  County 

Davis  Creek  Qffstream 

May  16,  1979 


Mononame  27  Dam  was  inspected  by  an  interdisciplinary  team  of 
engineers  from  Hoskins-Western-Sonderegger,  Inc.  The  purpose  of 
the  inspection  was  to  make  an  assessment  of  the  general  condition  of 
the  dam  with  respect  to  safety,  based  upon  available  data  and  visual 
inspection,  in  order  to  determine  if  the  dam  poses  hazards  to  human 
life  or  property. 

The  guidelines  used  in  the  assessment  were  furnished  by  the  Depart¬ 
ment  of  the  Army,  Office  of  the  Chief  of  Engineers  and  developed  with 
the  help  of  several  Federal  and  State  agencies,  professional  engineer¬ 
ing  organizations,  and  private  engineers.  Based  on  these  guidelines, 
this  dam  is  classified  as  a  small  size  dam  with  a  high  downstream 
hazard  potential.  Failure  would  threaten  life  and  property.  One 
dwelling  with  associated  farm  buildings  and  one  county  road  lie  within 
the  estimated  damage  zone  which  extends  approximately  one  half  mile 
downstream  of  the  dam. 

Our  inspection  and  evaluation  indicates  that  the  spillway  does 
not  meet  the  criteria  set  forth  in  the  recommended  guidelines  for 
a  small  dam  having  a  high  hazard  potential.  Considering  the  volume 
of  water  impounded,  the  large  floodplain  downstream,  the  one 
house  with  associated  farm  buildings,  and  the  road  system  down¬ 
stream  of  the  dam,  one-half  of  the  Probable  Maximum  Flood  is  the 
appropriate  spillway  design  flood.  The  spillway  will  pass  the  100 
year  flood  (flood  having  a  one  percent  chance  of  being  exceeded  in 
any  year)  without  overtopping  the  dam.  The  spillway  will  pass  30% 
of  the  Probable  Maximum  Flood  without  overtopping  the  dam.  The 
Probable  Maximum  Flood  (PMF)  is  defined  as  the  flood  that  may  be 
expected  from  the  most  severe  combination  of  critical  meteorologic 
and  hydrologic  conditions  that  are  reasonably  possible  in  the  region. 

No  design  data  were  available  for  this  dam.  Seepage  and  stability 
analyses  comparable  to  the  requirements  of  the  "Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams"  were  not  available,  which  is 
considered  a  deficiency.  These  analyses  should  be  obtained  in  the 
future. 


Other  deficiencies  observed  during  the  inspection  are  a  heavy 
growth  of  willow  trees  on  the  upstream  slope,  erosion  of  the  up¬ 
stream  face,  and  rodent  holes  in  the  downstream  face. 

Several  items  of  preventative  maintenance  need  to  be  initiated 
by  the  owner.  These  are  described  in  detail  in  the  body  of  the 
report. 


Rey  S.  Decker 
E- 3703 


Chairman  of  Board 

Hoski ns-Western-Sonderegger ,  Inc . 

E-8696 


PHOTO  NO.  1 
OVERVIEW  TAKEN  FROM 
NORTH  ON  LEFT  SIDE 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
MONONAME  27  DAM  -  MO  10353 
HOLT  COUNTY,  MISSOURI 

SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority.  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers,  to  initiate  a  program  of  safety 
inspection  of  dams  throughout  the  United  States. 

Pursuant  to  the  above,  the  St.  Louis  District,  Corps 

of  Engineers,  District  Engineer  directed  that  a  safety 
inspection  of  Mononame  27  Dam  be  made. 

b.  Purpose  of  Inspection.  The  purpose  of  the  inspection 
was  to  make  an  assessment  of  the  general  condition  of 
the  dam  with  respect  to  safety,  based  upon  available 
data  and  visual  inspection,  in  order  to  determine  if 
the  dam  poses  hazards  to  human  life  or  property. 

c.  Evaluation  Criteria.  Criteria  used  to  evaluate  the 

dam  were  furnished  by  the  Department  of  the  Army,  Office 
of  the  Chief  of  Engineers,  in  "Reconmended  Guidelines 
for  Safety  Inspection  of  Dams".  Appendix  D  to  "Report 
of  the  Chief  of  Engineers  on  the  National  Program  of 
Inspection  of  Dams",  dated  May,  1975,  and  published 
by  the  Department  of  the  Army,  Office  of  the  Chief  of 
Engineers. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances.  Mononame  27  Dam 
is  an  earthfill  structure  approximately  600  feet  in 
length  with  a  maximum  height  of  approximately  19  feet. 

The  vegetated  earth  spillway  is  cut  into  the  left  (east) 
abutment.  The  exit  channel  for  the  spillway  discharges 
along  the  downstream  toe  of  the  dam  from  the  left  abut¬ 
ment  to  the  old  creek  channel. 

b.  Location.  The  dam  is  located  in  the  northeast  part  of  Holt 
County,  Missouri,  as  shown  on  Plate  A-2.  The  dam  is  shown 
on  Plate  A-l  in  the  SE^s  of  Section  16,  T62N,  R38W.  The 
lake  formed  behind  the  dam  is  shown  in  the  SE*s  of  Section 
16,  T62N,  R38W. 


i 


i 


c.  Size  Classification.  Criteria  for  determining  the  size 
classification  of  dams  and  impoundments  are  presented  in 
the  guidelines  referenced  in  paragraph  1.1c  above.  Based 
on  these  criteria,  this  dam  and  impoundment  is  in  the 
small  size  category. 

d.  Hazard  Classification.  Guidelines  for  determining  hazard 
classification  are  presented  in  the  same  guidelines  as 
referenced  in  paragraph  1.1c  above.  Based  on  referenced 
guidelines,  this  dam  is  in  the  High  Hazard  Classification. 
The  estimated  damage  zone  extends  approximately  one-half 
mile  downstream  of  the  dam.  Within  the  damage  zone  are 
one  dwelling  with  associated  farm  buildings  and  one 
county  road. 

e.  Ownership.  The  dam  is  owned  by  Ronnie  Tenney,  Mound  City, 
Missouri  64470. 

f.  Purpose  of  Dam.  Erosion  and  flood  control. 

g.  Design  and  Construction  History.  According  to  the  inventory 
data,  the  dam  was  constructed  in  or  about  1962.  The  owner 
of  the  property  when  it  was  constructed  was  not  available 
and  no  information  was  available  on  the  design  or 
construction  of  this  dam. 

h.  Normal  Operational  Procedure.  The  spillway  is  uncontrolled 
and  the  pool  level  is  maintained  at  or  near  the  spillway 
crest  elevation.  Ronnie  Tenney,  the  present  owner, 
reported  that  he  thought  the  spillway  operated  in  1974. 

1.3  PERTINENT  DATA 

a.  Drainage  Area.  0.146  sq.  mi.  (93.4  acres) 

b.  Discharge  at  Damsite. 

(1)  All  discharge  at  the  damsite  is  through  an  uncon¬ 
trolled  earthen  spillway. 

(2)  Estimated  maximum  flood  at  damsite  -  unknown. 

(3)  The  emergency  spillway  capacity  varies  from  0  c.f.s. 
at  elevation  980.7  (low  point  in  spillway)  to  50 

c.f.s.  at  elevation  982.2  (low  point  on  dam  crest  and 
maximum  pool  level). 


c.  Elevation  (feet  above  MSL) . 

(1)  Top  of  Dam  -  983  -  (nominal),  982.2  (low  point) 

(2)  Normal  Pool  -  980.7  i 

(3)  Spillway  Crest  -  980.7  t 

(4)  Stream  bed  at  Q  of  dam  -  964  ± 

(5)  Maximum  tailwarer  -  unknown. 

d.  Reservoir.  Length  of  maximum  pool  -  800  ft.  - 

e.  Storage.  (Acre-feet) 

(1)  Spillway  Crest  (low  point)  -  140  - 

(2)  Top  of  Dam  (low  point)  -  170  - 

f.  Reservoir  Surface  (acres). 

(1)  Top  of  Dam  (low  point)  -  7+ 

(2)  Spillway  Crest  (low  point)  -  6.5+ 

g.  Dam. 

(1)  Type  -  earthfill 

(2)  Length  -  600  i  feet 

(3)  Height  -  19  feet  ± 

(4)  Top  Width  -  15  feet 

(5)  Side  Slopes 

(a)  Downstream  -  1  V  on  2.2H  (overal 1 -measured) 

(b)  Upstream  -  exposed  surface  nearly  vertical 

(6)  Zoning  -  unknown 

(7)  Impervious  core  -  unknown 

(8)  Cutoff  trench  -  unknown 

(9)  Grout  curtain  -  unknown 

(10)  Drains  -  unknown 

(11)  Wave  protection  -  none 

(17)  Downstream  slope  protection  -  vegetation 

h.  Diversion  Channel  and  Regulating  Tunnel  -  none. 

i .  Spi 11 way . 

(1)  Type  -  uncontrolled,  vegetated  earth 

(2)  Location  -  left  (east)  abutment 

(3)  Crest  elevation  -  980.7  feet 

(4)  Control  section  -  15  feet  t  wide,  48  feet  -  long 

(5)  Downstream  channel  -  no  constructed  channel. 

j.  Regulating  Outlets  -  none. 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

No  design  data  were  available. 

2.2  CONSTRUCTION 

No  construction  records  were  available  for  this  dam. 

It  was  reported  that  the  dam  was  built  in  1962. 

2.3  OPERATION 

No  data  were  available  on  the  operation  of  the  spillway.  It 

was  reported  by  Ronnie  Tenney,  owner,  that  the  spillway  operated 

in  1974. 

2.4  EVALUATION 

a.  Availability.  No  engineering  data  were  available  for 
evaluation. 

b.  Adequacy.  The  field  surveys  and  visual  observations 
presented  herein  are  considered  adequate  to  support  the 
conclusions  of  this  report.  Seepage  and  stability  analyses 
comparable  to  the  requirements  of  the  'Recommended  Guidelines 
for  Safety  Inspection  of  Dams'  were  not  available,  which 

is  considered  a  deficiency.  These  seepage  and  stability 
analyses  should  be  performed  for  appropriate  loading  con¬ 
ditions  (including  earthquake  loads)  and  made  a  matter  of 
record. 

c.  Validity.  Not  applicable. 
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SECTION  3  -  VISUAL  INSPECTION 


FINDINGS 

a.  General .  A  visual  inspection  of  Mononame  27  Dam  and 
appurtenances  was  made  on  May  16,  1979.  Engineers 
from  Hoskins-Western-Sonderegger,  Inc.,  Lincoln, 

Nebraska,  making  the  inspection  were:  Gordon  Jamison, 
Hydrology;  Gerald  Ulmer,  Civil  Engineer;  and  Rey  S.  Decker, 
Geology  and  Soil  Engineering.  Photographs  taken  during 
the  inspection  are  shown  in  Appendix  B.  Specific  obser¬ 
vations  are  discussed  below. 

b.  Dam.  This  dam  is  a  low  earthfill  structure  built  about 
1962.  The  dam  is  located  in  the  loess  hills  adjacent  to 
the  Missouri  River.  The  abutments  consist  of  5  to  10  feet 
of  loess  overlying  fine  grained,  plastic  glacial  till. 
Glacial  till  is  exposed  on  the  left  abutment  hillside 
some  15  to  20  feet  above  the  elevation  of  the  reservoir 
level.  The  loess  soils  capping  the  till  are  classed  as 
medium  plasticity  CL.  The  till  is  dense  and  highly 
plastic  CL  or  CH  material  containing  occassional  fine  to 
medium  sized  gravels.  Soils  in  the  valley  section  consist 
of  medium  to  highly  plastic  CL  alluvium  derived  from  the 
loess  and  the  glacial  till.  The  depth  of  alluvial  soils 
is  not  known. 

Materials  in  the  surface  of  the  dam  are  moderately 
plastic  CL  soils. 

The  15  foot  wide  crest  of  the  dam  is  well  vegetated 
but  is  somewhat  rutted  by  vehicular  travel.  The  profile 
along  the  crest  of  the  dam  is  somewhat  irregular  varying 
in  elevation  from  982.2  to  983.7  -  as  shown  in  Appendix 
C.  No  cracks  nor  abnormal  longitudinal  deformations  were 
noted  on  the  crest.  No  evidence  exists  of  dam  overtopping. 

The  upstream  face  of  the  dam  is  covered  with  many 
willow  trees  ranging  in  size  up  to  3  or  4  inches  in  diame¬ 
ter.  Most  of  the  upstream  slope  has  eroded  to  a  near 
vertical  face  from  the  upstream  crest  down  to  the  water 
level,  as  shown  in  Appendix  B,  Photo  No.  11.  A  relatively 
flat,  berm-like  shoulder  has  developed  just  below  the 
reservoir  level  upstream  from  the  vertically  eroded  face. 
This  berm-like  shoulder  supports  most  of  the  willow  growth. 


The  downstream  slope  is  covered  with  an  excellent 


vegetative  cover  of  brome  grass,  lespedeza  and  other 
adapted  grasses.  Several  rather  large,  4  to  6  inch 
diameter  rodent  holes  were  observed  on  the  downstream 
slope.  A  stick  was  inserted  into  one  hole.  Appendix 
B,  Photo  #7,  to  a  depth  of  about  4  feet  on  an  angle 
of  about  45°  from  horizontal.  No  seepage  outcrops  were 
noted  on  the  downstream  face  of  the  dam.  However,  seepage 
outcrops  along  the  toe  of  the  dam  from  approximate  station 
1  +  50  to  5  +  60.  All  seepage  is  clear  and  ponded  with  no 
evident  discharge  velocity.  Seepage  through  the  right 
abutment  outcrops  in  the  plowed  field  downstream  from 
approximate  centerline  stations  5  +  00  to  5  +  60.  This 
wet  area  extends  15  to  20  feet  outside  of  the  toe  line  of 
the  dam. 

There  appears  to  be  an  old  slip  in  the  downstream 
slope  located  opposite  about  station  4  +  00.  The  slip 
occurred  about  5  to  6  feet  ups! ope  from  the  toe,  and  is 
semi-circular  in  shape.  It  is  about  20  feet  wide,  at  the 
base  and  probably  located  over  the  old  valley  section. 

There  is  no  seepage  in  the  slip  area  and  it  appears  to  be 
stable.  The  cross  section  shown  in  Appendix  C  details  the 
old  slip  area.  No  other  cracking,  settlement,  or  sinkholes 
were  observed. 

A  one  inch  steel  pipe,  for  stock  water  use,  comes 
through  the  base  of  the  dam  at  about  station  2  +  50.  The 
valve  near  the  outlet  end  of  the  pipe  is  non-operable  at 
the  present  time. 

c.  Appurtenant  Structures.  The  uncontrolled  spillway  consists 
of  a  vegetated  earth  cut  through  the  left  abutment  with 
the  exit  channel  following  the  trace  of  the  downstream 
slope  of  the  dam.  The  crest  or  control  section  is  15  feet  ± 
wide  and  approximately  48  feet  long.  The  crest  of  the 
spillway  is  approximately  2.3  feet  below  the  top  of  dam. 

At  the  time  of  inspection,  the  water  level  in  the  reservoir 
was  about  0.5  feet  below  the  crest  of  the  spillway  which 
is  the  highest  level  the  present  owner  has  noted  since  1976. 
The  spillway  is  well  vegetated  with  no  signs  of  erosion. 

It  was  reported  that  the  spillway  operated  in  1974. 

d.  Reservoir  Area.  The  reservoir  area  is  bordered  with  a  well 
vegetated  buffer  or  siltation  strip  between  the  reservoir 
and  adjacent  cultivated  land.  No  erosion  was  noted  around 
the  reservoir. 

e.  Downstream  Channel .  The  Channel  downstream  from  the  dam 
consists  of  a  broad,  well  vegetated  waterway  without  a 
well  defined  channel. 
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3.2  EVALUATION 


The  tree  growth  and  the  erosion  on  the  upstream  face  of 
the  dam  could  result  in  potential  for  failure  of  this  structure. 
Additional  studies  would  be  required  to  determine  the  structural 
stability  of  the  downstream  slope  from  the  standpoint  of  shear 
strength  and  seepage  pressures.  However,  at  the  time  of 
inspection  seepage  pressures  did  not  appear  to  be  excessive 
and  no  recent  deformations  were  noted  in  the  downstream  slope 
with  the  present  high  reservoir  level  which  is  only  about 
three  feet  below  the  top  of  dam. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

There  are  no  controlled  outlet  works  for  this  dam.  The 
water  level  in  the  reservoir  is  controlled  by  precipitation, 
runoff,  evapo-transpiration,  seepage  and  the  capacity  of  the 
uncontrolled  spillway. 

4.2  MAINTENANCE  OF  DAM 

There  is  no  regular  maintenance  program  in  effect  for  this 
structure.  The  owner  reported  that  he  plans  to  remove  and 
treat  the  willow  growth  along  the  upstream  face.  The  erosional 
damage  of  the  upstream  face  should  also  be  rectified. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

No  operating  facilities  exist  at  this  dam. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 

Upon  checking  with  the  owner  there  are  no  emergency  plans  or 
warning  systems  in  effect  for  this  dam. 

4.5  EVALUATION 

A  serious  potential  of  failure  may  result  if  the  deficiencies 
in  maintenance  are  not  corrected. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data.  No  design  data  were  found  for  this  dam. 

b.  Experience  Data.  The  drainage  area,  reservoir  surface 
area,  and  elevation-storage  data  were  developed  from  the 
USGS  Maitland,  Missouri  15  minute  topographic  quadrangle 
map.  The  hydraulic  computations  for  the  spillway  and  dam 
overtopping  discharge  ratings  were  based  on  data  collected 
in  the  field  at  the  time  of  the  field  inspection. 

c.  Visual  Observations. 

(1)  There  is  no  outlet  pipe  through  the  dam.  The  only 
discharge  is  through  the  uncontrolled  vegetated 
earth  spillway  at  the  left  (east)  abutment. 

(2)  The  spillway  has  an  irregular  trapozoidial  shape 
with  a  well  grassed  channel  bottom  and  side  slopes. 
There  is  some  evidence  of  scour  at  the  extreme 
downstream  end. 

d.  Overtopping  Potential.  The  spillway  is  too  small  to 
pass  50%  of  the  probable  maximum  flood  without  overtop¬ 
ping  the  dam.  The  spillway  will  pass  30%  of  the  probable 
maximum  fiood  without  overtopping  the  dam.  The  spillway' 
will  pass  the  100-year  frequency  flood  without  overtopping 
the  dam.  The  effect  of  overtopping  on  the  structural  or 
erosional  stability  of  this  dam  is  expected  to  be  minimal. 
The  results  of  the  routings  through  the  reservoir  are 
tabulated  in  regards  to  the  following  conditions: 


Frequency 

Inflow 

Discharge 

c.f.s. 

Outflow 

Discharge 

c.f.s. 

Maximum 

Pool 

Elevation 

Freeboard 
Top  of  Dam 
Min.  Elev. 
982.2 

Time 

Dam 

Overtopping 

Hr. 

100  Yr. 

430 

10 

981.5 

+0.7 

- 

0.5  PMF 

800 

160 

982.8 

-0.6 

6 

PMF 

1600 

1040 

983.7 

-1.5 

10 

0.3  PMF 

500 

50 

982.2 

0 

5 
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According  to  the  recommended  guidelines  from  the  Department 
of  the  Army,  Office  of  the  Chief  of  Engineer,  this  dam  is 
classified  as  having  a  high  hazard  rating  and  a  small  size. 
Therefore,  the  one-half  PMF  to  the  PMF  is  the  test  for  the 
adequacy  of  the  dam  and  its  spillway. 

The  estimated  damage  zone  is  described  in  Paragraph  1.2d 
of  this  report. 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observation.  The  2.2H  on  IV  downstream  slope 
should  provide  adequate  safety  against  major  shear 
failures  of  this  low  dam.  The  small  slide  area  observed 

on  the  downstream  face  probably  resulted  from  over  stressing 
a  localized  area  of  the  valley  alluvial  foundation  shortly 
after  construction  of  the  dam. 

The  seepage  outcropping  along  and  downstream  from  the 
toe  of  the  dam  undoubtedly  comes  through  the  foundation. 

The  volume  of  seepage  is  low  and  exit  velocities  must  be 
very  slow  since  all  effluent  is  clear.  The  seepage  does 
not  have  any  apparent  adverse  affect  upon  the  present 
stability  of  the  dam. 

Erosion  and  sloughing  of  the  upstream  face  could 
lead  to  potential  failure  of  the  structure.  However,  the 
vegetative  cover  and  the  nature  of  the  materials  in  the 
dam  indicate  that  the  dam  could  probably  withstand  consider¬ 
able  overtopping  flow  without  significant  damage. 

b.  Design  and  Construction  Data.  There  were  no  design  or 
construction  data  available.  Seepage  and  stability 
analyses  comparable  to  the  requirements  of  the  "Recom¬ 
mended  Guidelines  for  Safety  Inspection  of  Dams"  were  not 
available,  which  is  considered  a  deficiency. 

c.  Operating  Records.  There  are  no  controlled  operating 
facilities  on  this  dam.  Vegetation  and  materials  in  the 
spillway  should  withstand  considerable  flow  without 
significant  damage. 

d.  Post  Construction  Changes.  No  post  construction  changes  on 
this  structure  are  known  to  the  inspection  team. 

e.  Seismic  Stability.  The  structure  is  located  in  the  Zone  1 
seismic  probability  area.  An  earthquake  of  the  magnitude 
predicted  in  this  zone  is  not  expected  to  cause  structural 
failure  of  this  dam. 


SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety .  The  ultimate  safety  of  this  dam  is  imperiled  by 
the  tree  growth  and  erosion  on  the  upstream  face.  Seepage 
along  the  downstream  toe  and  structural  stability  do  not 
at  the  present  time  appear  to  be  critical  to  the  safety 

of  the  dam.  The  spillway  will  pass  the  flood  produced 
from  30%  of  the  probable  maximum  flood.  The  effect  of 
overtopping  and/or  spillway  discharges  on  the  structural 
or  erosional  stability  of  the  dam  are  expected  to  be 
minimal . 

b.  Adequacy  of  Information.  Due  to  the  lack  of  engineering 
data,  the  conclusions  in  this  report  are  based  upon 
performance  history  and  visual  observations.  Seepage 
and  stability  analyses  comparable  to  the  requirements 

of  the  "Recommended  Guidelines  for  Safety  Inspection 
of  Dams"  were  not  available,  which  is  considered  a 
deficiency. 

c.  Urgency.  A  program  should  be  developed  as  soon  as  possible 
to  monitor  at  regular  intervals  the  deficiencies  described 
in  this  report.  The  remedial  measures  recommended  in 
paragraph  7.2  should  be  accomplished  in  the  near  future. 

The  items  recomnended  in  paragraph  7. 2. a  should  be  pursued 
on  a  high  priority  basis. 

d.  Necessity  for  Phase  II.  Phase  II  investigation  is  not 
considered  necessary. 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic  Zone  1. 

An  earthquake  of  this  predicted  magnitude  is  not  expected 
to  be  hazardous  to  this  dam. 

7.2  REMEDIAL  MEASURES 
a.  A1 ternati ves . 

(1)  The  spillway  on  the  left  abutment  should  be  enlarged. 
The  enlarged  spillway  should  have  the  capability  of 
passing  50%  of  the  probable  maximum  flood  without 
overtopping  the  dam. 

(2)  The  damage  done  by  erosion  on  the  upstream  face  should 
be  repaired  and  measures  taken  to  prevent  erosion  in 
the  future. 


(3)  Seepage  and  stability  analyses  should  be  conducted. 


b.  0  &  M  Procedures 

Cl)  Willow  trees  and  brush  should  be  removed  from  the 
upstream  embankment. 

C2)  Rodent  holes  should  be  repaired. 

(3)  Grass  and  weeds  growing  on  the  embankment  should  be 
mowed  on  a  regular  basis. 

(4)  The  dam  should  be  inspected  on  a  periodic  basis  to 
monitor  vegetative  growth,  erosion  of  embankment 
and  rodent  infestation.  The  inspections  should  be 
followed  by  a  preventative  maintenance  program  that 
will  cause  repair  to  be  done  on  a  timely  basis 

in  order  to  protect  the  integrity  of  the  dam. 

C5)  A  periodic  check  of  the  1-inch  pipe  stockwater 
pipe  as  a  possible  source  of  seepage  should  be 
initiated. 

(6)  A  professional  engineer  experienced  in  the  design 
and  construction  of  earth  dams  should  be  retained 
by  the  owner  to  perform  the  work  stated  in  7.2a 
and  7.2b. 
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APPENDIX  B 
PHOTOGRAPHS 


PHOTO  INDEX 

MONONAME  27  DAM 
HOLT  COUNTY,  MISSOURI 
MO.  10353 

PLATE  B-l 


PHOTO  NO.  2  -  TAKEN  FROM  RIGHT  SIDE  SHG..ING  UPSTREAM  FACE. 


PHOTO  NO.  3  -  LOOKING  ALONG  CREST  OF  DAM  FROM  RIGHT  SIDE. 


PLATE.  8 


PHOTO  NO.  4  -  LOOKING  UPSTREAM  ALONG  EMERGENCY  SPILLWAY. 


PHOTO  NO.  5  -  LOOKING  DOWNSTREAM  ALONG  EMERGENCY  SPILLWAY. 


PLATE  B-3 


PLATE  P  4 


PHOTO  NO.  8  -  SEEP  AREA  DOWNSTREAM  OF  TOE  BETWEEN  STA.  1+50 
AND  STA.  3+00. 


PHOTO  NO.  9  -  SLIP  AREA  AT  STA.  4+00. 


PLATE  B-5 
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PHOTO  NO.  10  -  LOOKING  DOWNSTREAM.  SURVEY  ROD  AT  SLIP  AREA. 


PHOTO  NO.  11  -  TAKEN  FROM  LEFT  END  SHOWING  EROSION  OF 
UPSTREAM  FACE. 


PLATE  8-6 


PHOTO  NO.  12  -  LOOKING  UPSTREAM  ACROSS  RESERVOIR  FROM 
STA.  6+00. 


PHOTO  NO.  13  -  LOOKING  DOWNSTREAM  AT  SEEP  AREA  IN  FIELD 
BETWEEN  STA.  5+00  AND  STA.  5+60. 


PLATE  B -7 
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HYDROLOGIC  COMPUTATIONS 


1.  The  SCS  dimensionless  unit  hydrograph  and  the  systemized  computer 
program  HEC-1  (Dam  Safety  Version),  July  1978,  prepared  by  the 
Hydrologic  Engineering  Center,  U.S.  Corps  of  Engineers,  Davis, 
California,  were  used  to  develop  the  inflow  hydrographs. 


a.  Twenty-four  hour,  100-year  rainfall  for  the  dam  location 
was  taken  from  the  data  for  the  rainfall  station  at  Maryville,  MO. 
as  supplied  by  the  St.  Louis  District,  Corps  of  Engineers  per  their 
letter  dated  6  March  1979.  The  twenty-four  hour  probable  maximum 
precipitation  was  taken  from  the  curves  of  Hydrometerological  Report 
No.  33  and  current  Corps  of  Engineers  and  St.  Louis  policy  and 
guidance  for  hydraulics  and  hydrology. 

b.  Drainage  area  =  0.146  square  miles  (93.4  acres). 

c.  Time  of  concentration  of  runoff  =  14  minutes  (computed  from 
"Kirpich"  formula). 

d.  The  antecedent  storm  conditions  for  the  probable  maximum 
precipitation  were  heavy  rainfall  and  low  temperatures  which 
occurred  on  the  previous  5  days  (SCS  AMC  III).  The  antecedent 
storm  conditions  for  the  100-year  precipitation  were  an  average  of 
the  conditions  which  have  preceded  the  occurrence  of  the  maximum 
annual  flood  on  numerous  watersheds  (SCS  AMC  II).  The  initial  pool 
elevation  was  assumed  at  the  spillway  crest. 

e.  The  total  twenty- four  hour  storm  duration  losses  for  the 
100-year  storm  were  2.75  inches.  The  total  losses  for  the  PMF 
storm  were  1.44  inches.  These  data  are  based  on  SCS  runoff  curve 
No.  89  and  No.  76  for  antecedent  moisture  conditions,  SCS  AMC  III 
and  AMC  II  respectively.  The  watershed  is  composed  of  primarily 
SCS  soil  group  B  and  consists  mostly  of  cropland  planted  partially 
on  the  contour. 

f.  Average  soil  loss  rates  =  0.05  inch  per  hour  approximately. 

2.  The  discharge  rating  for  the  spillway  was  developed  using  the 
Corps  of  Engineers  Surface  Water  Profile  HEC-2  computer  program  and 
dimension  measured  in  the  field. 

The  flows  over  the»dam  crest  were  based  on  the  broad-crested 
weir  equation  Q  =  CLH  ,  where  H  is  the  head  on  the  dam  crest;  the 
coefficient  C,  which  varies  with  head,  was  taken  from  the  USGS 
publication  "TWRI,  Book  3,  Chapter  5,  Measurement  of  Peak  Discharge 
at  Dams  by  Indirect  Methods"  (C  values  varied  from  2.52  to  2.96). 


PLATE  D- 


3.  Floods  were  routed  through  the  reseryoir  using  the  HEC-1 
(Daro  Safety  Version)  program  to  determine  the  capacilities  of 
the  spillway  and  daro  embankment  crest.  The  input  and  output 
data  sheets  for  the  one-half  PMF  are  included  in  this  appendix. 
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RAMOS  OF  PHF  ROUT  ED  THROUGH  HIE  RESERVOIR 
88000000000000000S  000000000000000000000003 


•  fo  »vf  'tiwtoAinsso  (T*a 


PLATE  D-5 


■i 

i 


rilKIU  HVIIRCK.KAPII  PACKAGE  I  NEC*  l  I 
DAM  SAFE  IV  VtkSIIHI  JULY  1976 

IASI  NODIFUAI  IUN  26  FEB  79 


OCl  ‘St  'OV  ’SI  M  *0 


OOlOOOOOOOO-  —  —  — 


«  i  a 

o*  |  — 


O  Oi  ©  ©  Oj  O  O  O  *9  O  — *  —  —  « 

'111 


I  0*  ©  <0 

!  r*  m  in  *yi  IN  in  — •  —  — 


1  J  ! 

•  m  •  •  «  •  •  £  •  • 


UJ  • 

i 

j 

A  ' 

ae  or 

j 

Ui  j 

-4 

—  1 

u 

o!  • 

«*  1 

—  © 

a. 

Z  1 

2| 

X. 

— 

3 

-i  © 

<J 

-£ 

©  • 

a: 

XJ 

3  | 

a  © 

o  . 

i 

1 

Q*  A 

— 

£  > 

i 

«*!- 

zi 

S  I 

<  “1 

<: 

O  i 

-J  o> 

o  oio  lasooioo**--  — —  o  a  —  —  c“»-  -c  a 

1  — *"<*  *N  ini»n  in  — <  —  —  — 

I  ;  !  !  :  :  : 


OOIOC0OOO'OO  — «  —  —  — .—  in 


tf\  r-  O  a»—  —  c*  -C  A 

—  <Si  rsi  in  «N  in  —  —  ~  — 


lOOO'OOOiOOOOOOi--  — CM®  0  A ■ 

i©  I  I  -i*n«n  in,in  »**•--- 


OOlOOCMO  OOlOO  ©I—  —  — •  —  PM  <N.A  ©  f—  IN  tA  A  —  —  O'  ®  -«  A' 

J  !  I  I  — 'IN  IN  fN»IN  IN  —  —  • 


©  ©' O  ©  0:0  O  O'O  O  Oi««  —  ■ 


©i©  ©  ©  O  ©  ©  © 
A  A  AA  AAA 


O  ' 

< 

CC 

3  •••••••  • 

—  ©  ©  ©  o© ©  ©  © 

A  A<  A  A  A  A  A  A  A 


11 
!  I 

>  !  1 


.  — .  —  —  INlA  4  —  A  -O'*  IN  O  © 

—  IN  IN  IN|*N  IN  IN  —  — - 


O  OiO  ©  ©  ©  ©  O  O  O  “*•—  —  — 


PLATE  D-7 


rp— 


EHO-OP-PER f  OD"  HYUKUGK ARM  ORD I  NA I ES 


Efl  »xl  tlw«wn9*Q  fJ*C 


PLATE 


209.  208.  2011.  200.  207.  2P7.  20b.  20b.  20b.  20* 

20*.  205.  205 •  205.  205.  20).  20).  20).  20).  202 

202.  202.  201.  201.  201.  201.  200.  21>0.  200.  200 

1)9.  190.  __  109.  19}. _ no. _  _ 190. _ 190. _ no. _ 198. _  19/ 

19/.  197.  191.  19 b.  19b.  19b.  19b.  |9b. 


I 


I 


Ol  -C  j 


oo  »oo -  _ 
suooaoa 
O  O  04  O  O  OJ  O 


0)0  ©  — —  — 
CB  C3  S  C  O  O  O 
o  O)  O  O  Oi  O  o 


► *.  f*J  *.  rJ  —  * 
.  •  • 


N  NN  N  MM  N 
®  Ot  a  cd  sea  a  aa)  c 
o  o*ooo*ooa*oo 


*»av9o'o  —  fsi  *e 


O  O  0*1  o  o  o  © 


.osdoaei 

o  o*i  o  o  o  o  o  < 


r\J  <\J 

o  CO 

o«o 

J. 


00*00  0*00*040 


MoN./i.N^N^Qla^QO- 


j. 


*  04  o 

I 


o  o  ©  o  o  ©•  o 
ea  a  9  a  ®  ®  c 
0  0  0-00  O'  o 


O  O'  O  O  04  o  o 


.■MO^«.®OOiO  — 


oooooo-o 

3(3  A939C 

O  O  O'  o  o  o  -  o 


OOIOO——  — 

CJ  3,  C  T  O  9  3 

O  04  O  O  0*0  o 


O  O  O  O  O  0.0 

(E  sroc  qo 

:  O  O  O  O  O  O’  o 


0  0-000  —  — 

9  3030  00 

O  0,0  o  oo  o 


Ml  —  —  —  r*  <M  <V  (St  C*g  IN,  IN 

0.00COS  aooos 
OiOO  0)00  01000*0 


i  I 

K  s  NMr-  N 


.OOOSOOOiOOOjOO  0)00  01 


OOO'OOOlOOOiO 


■  coi oo  o  o  o  —  —4©  idwo  aooomi^ '"Nii-c 


o  o  o  o  a  oo 
escssoo 
i  O  O  O’  O  O  o*  o 


OO'OOO—  — 
c  3  a  a  o.  o  o 
O  Ol  O  O  Oi  o  o 


fSJ  (*9  f\(  «M  r J 
S>  QD  CD  00*  9  so^ec 
O'O  O  O' O  O  O'O  o 


***** 4 

oo*  a 
O’O 


*h«»»Na,«9'  O' o  —  • 


e  9  03  3 
;  O  O  O*  O  O  O*  O 


ooooo—  — 

®  O  ®  ®  0i  9  O 

o  oio  o  o*o  o 


— '  —  —  — eg  in  fN’  *N  # 
9'  9  9  9  9  9  CD*  9  C 
O  O  o  O'O  O  0)0  < 


D*  1*9 

o  e 

OIO 


eel®  o  O'O  O  — •  oj  in  n*0  —  «1  ®  p-  o*  •*■ 


O  O  O'O  O  o  o 
seoeaoa 
o  O  O*  O  O  O'  o 


o  0*0  o  O—  —  — I—  —  — 1  J*  *4  fMi <N  f 


0-00  — mj  .#  H©  *■  «*®  r»in  «r  ***#—  — 


©  ©  o-o 

9330  0C9 

O  O  0*0  o  o  o 


rvo  o  o  —  —  . 

3933C  33( 

O  OIO  o  o  o  o  c 


inxn 

«*® 

0)0 


M  N  I\'N  r 

8QOi«( 
O  O  O'O  i 


4M‘nj 

®  ® 
oo 


mm  —  — I  «N  M  N  IM  N  IN  IN,  )N  IN 
9100039880399993 
0)0  0  0400  0*00  00  00)0  o 


J  .  !  i  ! 

-iwjO(N9900/'i*'NlM-0 


— •  —  —  — INNIM(MNI'*(MNMIMN 

a:  a  399  9  099  030  aaa 
0*00  0400  0)0  0  0.00  o>oo 


—  — *  r*r»  —  —  p-  ®) «  o  ot  o  —  — •  ©  «9<*  ®  e»  cp  ®  m»  ©  «N  n*  —  G 


3  0X0 

o  OiO  o 


a*®  o  o-o  —  — a®®  8  JNn  n  <>*#■  o 

IN  (VN  IN 

®  Ol  o  o 
0  0*0  0 


<N  ivin  in 

0  0*00 
O  OlO  o 


icaW®**’A^"N'-o 


N  M 

O  Ol  o  ® 
0  0:00 


•  ©  pj—  — 


fM  IN' IN  IN 

O  O'O  CO 

O  O'O  o 


*N  in-  in  in 

3  3  9  0 

o  o  o  o 


1  LU  •  *  —  IN  •*  ■ 

;  X  ©  in  cc  ©  o<in 
3  m  co  •  •  Oi® 
J  ff>  M3 
!d  O  IN 


®  •  «—  fM  *1  • 

;  3  «n  — r  ®  ©  O'  m 
I C  ©  i  •  •-0*0 
■  s  ;«  ©  , 


*3  in  — «  ©  oim 

ian  •  •  O'O 

I?  I*  a  i 


;  ec  *  *  ©  o  •  • 
O  a  ©.  a  tn  ©:  o 
iO  O  •  •  ifW<0 

.  x  —  1  *o  ** 


<Ntn 
'  u.-  «0 
fi.  —  ■ 


irtvinxt-'t 


m- 


lv» 

|3 

-9 


rooocoNomis 


4  5  57 


! 


• - —  —  - —  —  -  —  —  —  -  O  3  0-0  C  3-0  O  2  3  3  C 

'oi/'ou'o^oi*  oiff  «  iro  i/»  e 

*  ^  i/'C 


093C0C0  000aa3S30300C33QC0C3  3  30'a023 

O**"  a  fn-N  /l  OK  3D  C“  O  —  M  -*  4»m  ^ 

#Bae#c*j'P('ffU,fffliPO'ooooeooooo---  -  —  —  —  —  — 


.  *.  h.  p»  s  a  ( 


I8CCCCI 


.o  i  »«>»**«*  «**c  *i*o 


PLATE  D— 12 


&  ■£*•£<£&•&■*•***■•*■****■»*•*■•*•***  :*•«*  ^  e*-<*  <*  e*  e*  tf  p"&  o  ©  <*> 


PLATE  0-14 


/«#>r<r#/ini^^/tin^iririA^44446^04d4N^',>h**^'‘'i‘^*a>s8se8«oe9 

/O^e/tO/O/O/d^C^^^OiAO^Ott'O^OV'Oi^O^O^O^O/OiOOtAO^nirc 


I' l  ah  r  tow  AIR)  SMIRACE  Ituu  Qf  PER  IDO  1  SUMMARY  fQR  NUMIPLt  PLAN-RA  HO  ECUNUMIC  CQWUIAI IQNS 
FLOWS  IN  CURIC  FEET  PER  SECOND  (CUBIC  HEICRS  PER  SECOND! 

AREA  IN  SQUARE  MILES  ISDOAHE  KILIIMCIEHSI 


SUMMARY  Of  DAM  SAIEIY  AHAIYSIS 


I 


O.ac  wl  •©  O  C  O  O  o 

2  at  O  O  0.0  C  © 
2  •••••,, 
*'"9  0  9  010  0  0! 


X> 

<o  •  • 

Qnno 

•  Q  iT 

(4.  <N  c* 


O  u.  «✓»  !>r*  ffl  a.a  o  oj  i 

—  at  f*  O  tfWO  O  O* 
uj  3  3 

£  2  Q  to  a  o 


O  o  COVN  O  «' 
o  o  Qa-T  wv 


O  v  o'r-  a  <**: 


CCiO  •  • 
o  O  O 
• 

>  o  — 


5  O  *\  f%;0  ^ 
i  v*>  .rs*  r*»  -O' a  r-  **>i 

:S 


«  o  >ri«o  m 

’  ®  —  «N»**  *T  (Tt 

:  i  —  (M  rgUx  (M  f\d 


212  <  !o  04  CM}f»  *M  O 

X  Q  IO  n<  O  ^  N  ^ 

x  !UJ  aC  O  -!  J 

<  lO  UJ 

*;  > 


Gt  *  { 

X  i«-  vu  r v  r 

2  2  W  ^  «r  Q|*4  * 

X.»  uj  •  •  •  |  « 

•••GC  •  -•  OJ  f 

x  ii)  vi  a  a  a  io  c 

S'V*  •  ^  ^  e>|©  c 

*.•“  *  ■  r 


at  1 

— 'U.  £  OlAOXI 
*••0  X  OJ  r*  ID  4  < 
^ '  a.  •  •  •  • 


■n.tw.xto  «>*c 


PLATE  0-17 


